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(54) METHOD FOR REFORMING STEEL SURFACE 

(57) Abstract: 

PURPOSE: To provide a surface-treated steel exhibiting 
excellent corrosion resistance even in an atomosphere 
contg. a highly corrosive gas such as a gaseous halogen 
by forming a coating layer consisting of the coexistent 
system of Or oxide and Ti oxide or the oxides and Ti 
carbide on the steel surface. 

CONSTITUTION: The metallic Or layer and/or Or compd. 
layer having 30.005|LAm thickness are formed on the 
surface of a Ti-contg. steel, then heat-treated at 3600°C 
in the atmosphere at 10'® to 10° Torr or in the low 



oxygen partial pressure atmosphere having the same 
oxygen activity to form a mixed coating layer consisting 
of Cr oxide and Ti carbide or the oxide, the carbide and 
Ti oxide is formed at the surface layer part 

COPYRIGHT: (C)1995,JPO 



^mW- 7-180088 

(43)l>r^B ¥6^7^ (1995) 7^18B 

(5i)int.ci.* mmtm ff^mmm^ fi ik^^^irimm 

C25D 5/50 

C23C 14/06 L 927I-4K 

14/58 A 8520-4K 

C25D 5/26 D 



m^m^ ^m:^ m^m<D^2 ol (^sm) 



(21)£iJ^#^ ^mW- 5-325259 


(71) ihmx 


000001199 








(22)a3^B ¥J5^5^< 1 9 9 3) 1 2 H22B 




^mmn^yn^^^mm^ i t@ 3# i s 


















^mm^wmm^K^m-^ i re 5 # 5 ^ 


















FrfTSEfiJ^^ 1 TB 5#5^ 










(72)%B^# 


mm mm 






^mmwpmmiKmm'^ 1 ra 5#5-^ 










(74)f^liA 




(54) i^BM(D^m m^(Dmm^m:^m 






(57) C^^] 













Lr:z'i^. lO'-lO' T o r r <D±m.m0Znm^T. 
C r SEftl^diT i ^^bl^, t>U<f^cn^(hT i ^fttF 



• 



( 2 

1 

±(Dm^<D^mc r m^^v^yh l <uc r if^^m^ 
c <h as ^ -r -5 ^ CD ^ © esc M ;^ ?i - 

[ 0 0 0 1 ] 

L. rztx^t^mi^mmmmmiz^\.^xmm^n^m^ 20 
<D/\ny>m^:^^zMLxhmtirzm'k\^^^^^m:'^ 

[ 0 0 0 2 ] 

[vtmcD^m] j&^(D^^mi^mm^miziii.^x\t. mT- 
<D^mmitf)^mts^z'Dnxm'^mmiz uxd 
mmf)^m^^n^m\z^-ox^^^. ^tcomrjimi^o^mi: 

mmL. m^a^^tfji^. ^<Drz^. ^m^(r>Wit\zm 
m^t\^f5 7.'^7]^\t.m.^iii^m.x^^:zht^m^-^n. ^ 30 
rzi^7.<D^m\znLx\^mxiiy.^^(Dmm.m.itrzMrx 

[ 0 0 0 3 ] ¥^^^i5[it^llffiC0;^XiB^fCfi, VtMX 

T.^i-'i hmx9->\y :^my)mm^tix^Ki . -e-(d^® 
^mmmf^mmm^.zj^'Dxw^mitL. ^txiz^ko^m^ 
>j)mm^f^<>LxTfn^^:^ 7.^(Df!&m'p^m^'pu< l 
Ac t)co;5^fflo bnrc^^. Wiz. mmmi^'ikmiti^isx 40 

(1^^0964-87760 ^) ^, ^^^C0%± 

6 1 1 45^) hmm^tix^^^. 

[ 0 0 0 4 ] 



) 7 - 1 8 0 0 8 8 

2 

>mii :^^X'\t. ^(DBimf)^tt^&^^mm<Dz>t>\zm'k 

xmm<Dmm^mnizt:^^. tfj^h. - ^^mt^^<D 
m-k^szm^^^^fi^^'rtr^'oxmmL. m^<Di¥.mt 
fji^cth^x^ti^. ^tz, z(Dmrs,m'j^\z-mm^^ 

[ 0 0 0 5 ] -fk^Z. ^^Lrz/\U^>il7.^X(Dmt^ 

<r>m^\x^issLX^^ t^-^t^rix^^^n^. 'mmz\^. iiT. 
^fct:)-r^ \znn'r^7\^5f<r>Pkn\z^^m^^^±\zm 
±t^zh\t.x^fs,^^. ^<Drz^^m^w^^^x\t.. 
:^nib/\uy>nii5 7.^x^^nrzm'k^^fr^'rmfs,% 
^(Dm^i^m^nx^^^. 

[ 0 0 0 6 ] —yj. SUS316LctO t>3t:^ii (Cffin 

tz^ui^^ (AXT^n^^) ^^m-rn\t. /\u^'> 
^mx^Ki. ^rz:i<Dm<D'^^^^^?iE^m'k^^±\z 
[ 0 0 0 7 ] i^^m\tz.<Dmr^^m\zm^\^xr^-^nrz 

Mt-M\i^^mLm^mr3i^m}^iM^m^'r^rzi!6<Dmm 

[ 0 0 0 8 ] 

(Dx^rz^^m^zm^mm^nyjii(Dm^i^. ri^^ 
mo^mmiz. 0. 0 0 5 uLmiy.±<Dm^<D^mc r m^ 
cko^vt) L < tsc r {t^^m^m^i^tzm. \ o"- i 
0' T o T r (D:k%mf^^m%T . m\^<\t.cnhmm 
(Dmmf^m.(D{^mm6fKii7.m.i^nmm.T\z. eoot; 

f^T^ tc^izmm^^'^r^ h(Dx^^. 

[ 0 0 0 9 ] 

ii^m] :^^QMmm^t. i^it7i^mo)m< m±^(D^i.w\ 
ny>mii7.{znr^m^\^<D^m^m&^hLx. 
(Dmm^nj^iz'Di.^xmm^mt^x^rz. -eco^m. ± 
t^omiz. T i ^^m(^m^iz. ^^m^<D^mc rm 
^j^z^yhL<nc r it^^m^mf^Lfzm. lo 

10' Tor r CD;^^M^I?ia^T. ^L<\tZt\iim 

m<Dmmf^m<D{&mm^fEtf T^mfiz^mnr^z. eoo 
x:^y.±.<Di^mxm^Mmrti{t. m^^<D^^'^^zBi^u 

[0 0 10] T xm,{t^\tm'^^\z^nrz^<Dx^o . 

At^^^¥4 - 9 4 2 8 4 - 7 4 9 



( 3 

3 

[0 0 I I] ^fz. c V mitmh. T i mit^^tmmiz 

(O^m^mtLxmm^tiX^^^ 3 - 3 10 

9 4 9 8 ^^^mm6 3-56319 f)^. ±eBT 

i mit^xmmLrz(Dti^i^mm(D^m^^Lx\^^^ 
te, mL\^^m±mmrx-t^fj,m±\^^mn^it^ zt 

[0 0 12] tzs^)^. :^^m^mf)m^^o^—mco\^ 
±^mLxm^mn^mt^rzm^. m^(D^miz. cr 
mitmtT I mt^<D2^^. ^L<\±zti^tT im. 
it^<r> 3^5^cfc: 0 fsi^^^m^<DM^^mm'^m^Lx 

mm.T\zis\.^x h^^\z^tirzm^i^f}^^m^ri^ z 20 

-ebT. z<Dmf^^m-^^^mit. m'^<Dm<Ti 
^^m<D^m^z. 0. 0 0 5 umu±<Dm^<D^mc r 

miS^ZSXh L < tie r it^^M ^m^htzm. 10*' 

-10' T o r r <D±%m^^mm.T . ^ L < c n <h 
m^<Dmmmm<D{^mm^f^ii7.m^nm%T\z. eo 
0 ri^jiorSitTjtra.^^sfL^-r a z ii\z^^x^m\z%^ 
n^zL^z)^ t^tz. 

c 0 0 1 3 ] HR-fc., T i ^mm<D^m{z^mc r m^^ 
zj^xh L<\tc r it^^m^i^n^Lx/)^*bm^f<iimLm^ 
^T^zm^Mmr^t. ^^mc r ^rz\tc r it^^f)^ 30 
mit^^'^fxc r ^it^f)<±f^r^ t^^iz. mu^f}^^ 
i£^LT< i ^^v^mm<Df^jt^iz^'Dx^f^'r 

itmtr i mit^<D 2 f^^. ^^\.^itzn^ i mit 

[0014] Ztl-bCrmit^. T i ^{bl^iS^C^T i 

^it^it. mm<Dm< izmtifzm^ii^^Lxi.^^ 

±mr i e^ft^-^T i ^it^(D±^iz^rz 0 , 4o 
'^^tc r mit^cD^mr^mm^m^^miz^^L. 
m^WL < mmizr^f^m^^m-r^ ii^^z. r i ^it 
^um^^ t<Dm^i±y)^4^'^iz^^X'^^fzdb. "tcD^f^ 
iz^':>xmm^^t^mmt.<Dmmmt>mL< mt^^n 

^nscLx^fzT i tmmto^fKftizjz-Dx^s^-r^ hco 
x^o. -v-cD^f^itm^^^ ^^&m<Dm^^izM^^iz^ 
f^-r^mmy^^^^f^x. 'a^r i ^it^'ttm^^ tmmt<D 
mm^i^±iz±^ <m^r -eur, zo Lfz^mm 




) - 1 8 0 0 8 8 

4 

^^z^^m^i^^,^Lx'^mo:>m^\iijx\zMr^i&m^:f} 
^f)mi^'bn. ^nrzMt^^f)<^m^ti^h<Dt^A^ 

[0015] Z(DmiZ:^^BMX\t. ^^C r ^iScfcC^/ 

^fzitc r it^v^i^^m^.-)^m-r^z t\z^r>xc rm 
it^m^m^^'tt^^iz. mmt^f)^^mmLx< i 
t^miZ^r>XT i mit^^±^-^Lsb. ^\tz<ot^ 

m^^zi^x^^^zt ',z^'oxmm<Dmrs.m^^m^^ 

^mm<Dmm^ t<D^mi^jEiz±0^L^^^<Dx. u-^m 

mm^^^±yjj^\t^D9J}m&^iz^m^n^y}K :^^mx 
\tht<tD z<D^ummmmizm^^n^^a^x\tf3i 

<. T i mit^'PT i mit^:^^C r ^iti^t^\z^mm 

±^izi^~'^z:^ifiLrzh(Dx^'DXh'^mmtofs.i^, 
[0 0 16] z(D t^<Dm^,m^iEL^\t. m^<Dmti^ 
\±\z}t-cxm:^mmr^^x^^/)^. crmit^. xi 
mit^i^^ifT i mit^<D^^^iij^m^<mii>^^z\t. 

m\^m(D±.m\t^\z^^L^r^^^'f)'^. h^o^^\z^^L 

m^'h^^.<^it^^Z't(DX. ii^ts 1 2 0 0*Cgi^^^T 
\zm^h(Di)^^\.^. 0^1Atf^$r<hLTSUS 3 1 6 Li£ 

mmr ^^^(Dn^i.\.^n\mmm.^m\t. e 0 0 - 1 1 5 
[0 0 17] ^rzm^Mm^nts.o L^<Dnm%\t. m 

lO'-lO' Torr (7) ± ^^^1? S . ^^iMi 

zniLm'mo:)mm^m^{^m.m^^^mm,xnfto z l 

mx\-^. m.{tf}^^^z^K^ c r mit^'^T \ mit^<D^ 
£^7!?^^ r 0 tc < < 0 . }^^zmmf^my}<^<^om€^ 
tmmmf}^^.m{zi^-B:Li^€x. B:^rs:mmi±^y)^'i^<b 

Wizm^^nu\.^:f)<, m-^us 0 ^^y.±<Dmmx-\r^^z 
[0018] z<Dm. mmm^c r mitm^T i mit^ 

^^*<^:LAcC^^#fll O'^-l O'To r rTeOO'C 
filO'-lO'Torr-CTOOr-l 15 OX:<D%, 

[0 0 19] ^^^^mx^-^. w\'^<Dm<m^^f)^^w:WL^ 

^^f^-^ik^h<Dx^^f3^'^. m^^^\tmm<oT i 
m^'^m^^h(Dx^^z hf)'^'j^^mx:^D . ^^\^<\t 
0. 1 - 1 Ms%fiiStoT i 0. 01^0. 1 ms 

%(DmmxKZ>T i ^WMici+LX 1 / 2 MMfBi^Tt^ 



• 



[ 0 0 2 0 ] ±5^mn^Mmiz^-ox^B^r^c rmit^ 

[ 0 0 2 1 ] ±aBg^S®fC;fett^C rmtm(D± 

mc r ^i$<i:^/^AcHC r it^^M (DM^ \t<>y^ < t 
hO, 0 0 5 umi^l^^zLrsi^ftl^t^^ys.^'^. Li^^VX 

c(D^mm^f)^o , 0 0 5 iim^mx\t. mmmm'^(D 

<7^^, ^mm^(D±m\t^^zwtELf^^^f)^. ^^om 
tzi X h?^{z^^^:^ti^oxf3i< . ^mit^tj(Dm^ 
{z^-dX^ y ^^m^^^:zL^< fsi^ox. sou 
mmmiikT. ^o^^L<\t3 0 ummmw.T\zmx^ 
(D/)<^\.^. mc r if^^tLx^t. c r (oAamit^. m 

[ 0 0 2 2 ] ^fc. ^^^^iz^-Dxm^^ti^^m^m 
m\t±m(Dmizm^xm^^^zmtirzhcDx^^f)^ e . 

^^^^^^tmm^m^m^zmmr^ z. ^i)^x^^. 



( 4 ) - 1 8 0 0 8 8 

6 

C 0 0 2 3 ] 

<^^:^TtZ'^i¥km^z^'Dxmm^^\-^^h<Dx\t.u< . m 

?t IB CO @ ^ t C il ^ L t# ^ ®5 ffl T iS ^ i C ^ M ^ J!jd ;t T ^ 5S 

t^wm^m^z^^n^. 
[ 0 0 2 4 ] nmm 

m\z7r^'tm<m^(om^(Dmim\z. m^tbr^^a^rz 

10 Crit^^m) ^m^Ltzm. l O"' T o r r (O^S^ 

Tizm^i^^xs o^mmf^^m^-t^ctiz^o. cr 

^mu^^zs^^^i^^^mx^rz. 
CO 0 2 5 ] ^#'inrc^^i^^^^, 5%^^-r;pzf> 
z s ox:x \ Qmm<Di5 7.m^u.m. 
^nfs.\^^. m^^m^^(D9\'mz^'DxwmLrz. ^ 

20 T. 4 OrcD 5 %N a C 1 Tfc^^g^^'TZy- K^i-S^ff 

/^cc^, ii^^^<D^m\z^'Dxm^^^wm\^rz. 

[ 0 0 2 6 ] 

X Jg:^%^®ia^ 1 0 %Jt^± 

30 A mf3^^ZJi^^± 

[ 0 0 2 7 ] 
[^ 1 ] 



( 5 ) 



7-180088 



.Vo. 


(TiSi>J:r>' 








m 








mm 


(Aim) 


rc) 


(Torr) 












C:0. (MX 






0. 4b 


1000 


in- 4 


Cr^Y£:g:509t 


0.5 


o 


o 


2 


Ti:0.4St 
C:0. 


fa 


c 

3 


luUU 


JC* * 


5 


o 


o 


3 


TiO. IX 
0:0. 089^ 






0. 0Q6 


900 


JG" 


0.CC8 


o 


o 


4 


Ti:0.03X 

c:aoix 




30 


800 






30 


o 


o 


5 


Ti:0.3a£ 
C:0.02X 


^KCr 




0.9 


950 


10-^ 


1 


o 


o 


6 


Ti:0.4aC 
C:0. 0A% 






0.9 


800 


10-^ 


Crg{k$3:60X 
Ti|g{£fe:30X 


1 


o 


o 




7 


/J 


// 


jr 


0.9 


. 800 


io-o 


0, 003 


A 


X 


3 


cro.oax 






0. 1 


550 


10-"^ 




0.1 


A 


X 


9 
10 


/J 






0.05 


550 






0.05 


A 


X 


m 




w 


1 


o.ooa 


600 






^: 55t 
^: 5X 


0.003 


A 


A 



[ 0 0 2 8 ] ^xt^^^m^t^-^t^^mz. i^^^n<Dm. 
'^^^^m^-^^'^m.m (No. 1-6) (.i-rnt) 

^<^^m (No. 7- 1 0) ;^;^j?sm^^r^7K 

[ 0 0 2 9 ] 

i ^w^co^sfc^^c r m^^-a/^i. < tie r fb^ 



X in fc ^ t.^ J^:i:tt o ;t :^ X cD#^-r ^ ^a^T 



30 



